If! 
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GG GCG CGA GCG CCT CAG CGC GGC CGC TCG CTC TCC CCC 3 8 

Ala Arg Ala Pro Gin Arg Gly Arg Ser Leu Ser Pro 
1 5 10 

TCG AGG GAG AAA CTT TTC CCA AAC CCG ATC CGA GCC CTT 77 
15 



TCG AGG tiAt: AAA ^-11 ii'- ^- 

Ser Arg Asp Lys Leu Phe Pro Asn Pro He Arg Ala Leu 



GGA CCA AAC TCG CCT GCG CCG AGA GCC GTC CGC GTA GAG 116 
Gly Pro Asn Ser Pro Ala Pro Arg Ala Val Arg Val Glu 

30 35 

CGC TCC GTC TCC GGC GAG ATG TCC GAG CGC AAA GAA GGC 155 
Arg ser Val Ser Gly Glu Met Ser Glu Arg Lys Glu Gly 
40 45 50 

ri AGA GGC AAA GGG AAG GGC AAG AAG AAG GAG CGA GGC TCC 194 

Arg Gly Lys Gly Lys Gly Lys Lys Lys Glu Arg Gly Ser 

ill 55 60 

GGC AAG AAG CCG GAG TCC GCG GCG GGC AGC CAG AGC CCA 23 3 
Gly Lys Lys Pro Glu Ser Ala Ala Gly Ser Gin Ser Pro 
:i: 65 70 7 5 

lit GCC TTG CCT CCC CGA TTG AAA GAG ATG AAA AGC CAG GAA 27 2 

Ala Leu Pro Pro Arg Leu Lys Glu Met Lys Ser Gin Glu 
Q 80 85 90 

TCG GCT GCA GGT TCC AAA CTA GTC CTT CGG TGT GAA ACC 311 
Ser Ala Ala Gly Ser Lys Leu Val Leu Arg Cys Glu Thr 

9 5 100 

ACT TCT GAA TAC TCC TCT CTC AGA TTC AAG TGG TTC AAG 3 50 
Ser Ser Glu Tyr Ser Ser Leu Arg Phe Lys Trp Phe Lys 
105 110 115 

AAT GGG AAT GAA TTG AAT CGA AAA AAC AAA CCA CAA AAT 3 89 
Asn Gly Asn Glu Leu Asn Arg Lys Asn Lys Pro Gin Asn 
120 125 

ATC AAG ATA CAA AAA AAG CCA GGG AAG TCA GAA CTT CGC 42 8 
He Lys He Gin Lys Lys Pro Gly Lys Ser Glu Leu Arg 
130 135 140 

ATT AAC AAA GCA TCA CTG GCT GAT TCT GGA GAG TAT ATG 4 67 
He Asn Lys Ala Ser Leu Ala Asp Ser Gly Glu Tyr Met 
145 150 155 

TGC AAA GTG ATC AGC AAA TTA GGA AAT GAC AGT GCC TCT 50 6 
Cys Lys val He Ser Lys Leu Gly Asn Asp Ser Ala Ser 

160 165 
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GCC 
Ala 



GGT 
Gly 



GAG 
Glu 
195 

AAT 
Asn 



AGC 
Ser 



'i'! TGT 
Cys 

m 

£ 

TCA 

\!l ser 
TTC 

il' Phe 
260 

GTC 
Val 



AGA 
Arg 



GTG 
Val 



AAG 
Lys 



AGC 
Ser 
325 



AAT ATC ACC ATC 
Asn lie Thr lie 
170 

ATG CCA GCC TCA 
Met Pro Ala Ser 
185 

TCT CCC ATT AGA 
Ser Pro lie Arg 



ACT TCT TCA TCT 
Thr Ser Ser Ser 
210 

CAT CTT GTA AAA 
His Leu Val Lys 
225 

GTG AAT GGA GGG 
Val Asn Gly Gly 
235 

AAC CCC TCG AGA 
Asn Pro Ser Arg 
250 

ACT GGA GCA AGA 
Thr Gly Ala Arg 



CAA AAC CAA GAA 
Gin Asn Gin Glu 
275 

GTG CTG ACC ATA 
Val Leu Thr lie 
290 

GTC GGC ATC ATG 
Val Gly He Met 
300 

AAA CAG CGG AAA 
Lys Gin Arg Lys 
315 

CTT CGG TCT GAA 
Leu Arg Ser Glu 



GTG GAA TCA AAC GAG 
Val Glu Ser Asn Glu 
175 

ACT GAA GGA GCA TAT 
Thr Glu Gly Ala Tyr 
190 

ATA TCA GTA TCC ACA 
He Ser Val Ser Thr 
200 

ACA TCT ACA TCC ACC 
Thr Ser Thr Ser Thr 
215 

TGT GCG GAG AAG GAG 
Cys Ala Glu Lys Glu 

230 

GAG TGC TTC ATG GTG 
Glu Cys Phe Met Val 
240 

TAC TTG TGC AAG TGC 
Tyr Leu Cys Lys Cys 
255 

TGT ACT GAG AAT GTG 
Cys Thr Glu Asn Val 
265 

AAG GCG GAG GAG CTG 
Lys Ala Glu Glu Leu 
280 

ACC GGC ATC TGC ATC 
Thr Gly He Cys He 

295 

TGT GTG GTG GCC TAC 
Cys Val Val Ala Tyr 
305 

AAG CTG CAT GAC CGT 
Lys Leu His Asp Arg 
320 

CGA AAC AAT ATG ATG 
Arg Asn Asn Met Met 
330 



ATC ATC ACT 545 
He He Thr 
180 

GTG TCT TCA 584 
Val Ser Ser 



GAA GGA GCA 62 3 
Glu Gly Ala 
205 

ACT GGG ACA 662 
Thr Gly Thr 
220 

AAA ACT TTC 701 
Lys Thr Phe 

AAA GAC CTT 740 
Lys Asp Leu 
245 

CAA CCT GGA 77 9 
Gin Pro Gly 



CCC ATG AAA 818 
Pro Met Lys 
270 

TAC CAG AAG 8 57 
Tyr Gin Lys 
285 

GCC CTC CTT 89 6 
Ala Leu Leu 

TGC AAA ACC 93 5 
Cys Lys Thr 
310 

CTT CGG CAG 97 4 
Leu Arg Gin 

AAC ATT GCC 1013 
Asn He Ala 
335 
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AAT GGG 
Asn Gly 



GAG CTG 
Gin Leu 



AGT GAG 
Ser Glu 
365 

TOO ACC 
Ser Thr 



ACT GTC 
Thr Val 
390 

GAG ACT 
His Thr 



GTG ATG 
Val Met 



ACT GGG 
Thr Gly 
430 

CCT CGT 
Pro Arg 



ACC CCT 
Thr Pro 
455 

TAT GTG 
Tyr Val 



GTA GAT 
Val Asp 



TCG GAA 
Ser Glu 
495 



CCT CAC 
Pro His 
340 

GTG AAT 
Val Asn 



CAT ATT 
His lie 



AGT CAC 
Ser His 
380 

ACC GAG 
Thr Gin 



GAA AGC 
Glu Ser 
405 

TCA TCC 
Ser Ser 



GGC CCA 
Gly Pro 



GAA TGT 
Glu Cys 
445 

GAT TCG 
Asp Ser 



TCA GGC 
Ser Ala 
470 

TTC CAC 
Phe His 



ATG TCT 
Met Ser 



CAT CCT 
His Pro 



GAA TAC 
Gin Tyr 
355 

GTT GAG 
Val Glu 



TAT ACT 
Tyr Thr 



ACT CCT 
Thr Pro 
395 

ATG CTT 
lie Leu 



GTA GAA 
Val Glu 
420 

AGA GGA 
Arg Gly 



AAC AGC 
Asn Ser 



TAC CGA 
Tyr Arg 
460 

ATG ACC 
Met Thr 



ACG CCA 
Thr Pro 
485 

CCA CCC 
Pro Pro 



AAC CCA 
Asn Pro 
345 

GTA TCT 
Val Ser 



AGA GAA 
Arg Glu 
370 

TCC ACA 
Ser Thr 



AGC CAC 
Ser His 



TCC GAA 
Ser Glu 
410 

AAC AGT 
Asn Ser 



CGT CTT 
Arg Leu 
435 

TTC CTC 
Phe Leu 



GAG TCT 
Asp Ser 



ACC CCG 
Thr Pro 
475 

AGC TCC 
Ser Ser 



GTG TCC 
Val Ser 
500 



CCC CCC 
Pro Pro 



AAA AAC 
Lys Asn 
360 

GCA GAG 
Ala Glu 



GCC CAT 
Ala His 
385 

AGC TGG 
Ser Trp 



AGC CAC 
Ser His 



AGG CAC 
Arg His 
425 

AAT GGC 
Asn Gly 



AGG CAT 
Arg His 
450 

CCT CAT 
Pro His 



GCT CGT 
Ala Arg 



CCC AAA 
Pro Lys 
490 

AGC ATG 
Ser Met 



GAG AAT 
Glu Asn 



GTC ATC 
Val lie 



ACA TCC 
Thr Ser 
375 

CAC TCC 
His Ser 



AGC AAC 
Ser Asn 
400 

TCT GTA 
Ser Val 



AGC AGC 
Ser Ser 



ACA GGA 
Thr Gly 
440 

GCC AGA 
Ala Arg 



AGT GAA 
Ser Glu 
465 

ATG TCA 
Met Ser 



TCG CCC 
Ser Pro 



ACG GTG 
Thr Val 
505 



GTC 1052 

Val 

350 

TCC 1091 
Ser 



TTT 113 0 
Phe 



ACT 1169 
Thr 



GGA 1208 
Gly 



ATC 1247 

He 

415 

CCA 1286 
Pro 



GGC 13 2 5 
Gly 



GAA 13 6 4 
Glu 



AGG 14 03 
Arg 



CCT 14 42 

Pro 

480 

CCT 14 81 
Pro 



TCC 1520 
Ser 
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ATG CCT TCC ATG GCG GTC AGO CCC TTC ATG GAA GAA GAG 1559 

Met Pro Ser Met Ala Val Ser Pro Phe Met Glu Glu Glu 

510 515 

AG A CCT CTA CTT CTC GTG AC A CCA CCA AGG CTG CGG GAG 15 98 

Arg Pro Leu Leu Leu Val Thr Pro Pro Arg Leu Arg Glu 

520 525 530 

AAG AAG TTT GAC CAT CAC CCT CAG CAG TTC AGC TCC TTC 16 37 

Lys Lys Phe Asp His His Pro Gin Gin Phe Ser Ser Phe 

535 540 545 

CAC CAC AAC CCC GCG CAT GAC AGT AAC AGC CTC CCT GCT 167 6 

His His Asn Pro Ala His Asp Ser Asn Ser Leu Pro Ala 

550 555 

AGC CCC TTG AGG ATA GTG GAG GAT GAG GAG TAT GAA ACG 1715 

Ser Pro Leu Arg He Val Glu Asp Glu Glu Tyr Glu Thr 

560 565 570 

ACC CAA GAG TAC GAG CCA GCC CAA GAG CCT GTT AAG AAA 17 54 

Thr Gin Glu Tyr Glu PrO Ala Gin Glu Pro Val Lys Lys 

575 580 

CTC GCC AAT AGC CGG CGG GCC AAA AGA ACC AAG CCC AAT 17 93 

Leu Ala Asn Ser Arg Arg Ala Lys Arg Thr Lys Pro Asn 

585 590 595 

GGC CAC ATT GCT AAC AGA TTG GAA GTG GAC AGC AAC AC A 183 2 

Gly His He Ala Asn Arg Leu Glu Val Asp Ser Asn Thr 

600 605 610 

AGC TCC CAG AGC AGT AAC TCA GAG AGT GAA AC A GAA GAT 1871 

Ser Ser Gin Ser Ser Asn Ser Glu Ser Glu Thr Glu Asp 

615 620 

GAA AGA GTA GGT GAA GAT ACG CCT TTC CTG GGC ATA CAG 1910 

Glu Arg Val Gly Glu Asp Thr Pro Phe Leu Gly He Gin 

625 630 635 

AAC CCC CTG GCA GCC AGT CTT GAG GCA AC A CCT GCC TTC 19 4 9 

Asn Pro Leu Ala Ala Ser Leu Glu Ala Thr Pro Ala Phe 

640 645 

CGC CTG GCT GAC AGC AGG ACT AAC CCA GCA GGC CGC TTC 19 8 8 

Arg Leu Ala Asp Ser. Arg Thr Asn Pro Ala Gly Arg Phe 

650 655 660 

TCG AC A CAG GAA GAA ATC CAG G 2 010 

Ser Thr Gin Glu Glu He Gin 

665 669 
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GG GAC 
Asp 
1 

CCA AAC 
Pro Asn 



TCC GTC 
Ser Val 



GGC AAA 
Gly Lys 
40 

AAG AAG 
Lys Lys 



TTG CCT 
Leu Pro 
65 

GCT GCA 
Ala Ala 



TCT GAA 
Ser Glu 



GGG AAT 
Gly Asn 
105 

AAG ATA 
Lys lie 



AAC AAA 
Asn Lys 
130 

AAA GTG 
Lys Val 



AAT ATC 

Asn lie 



AAA CTT 

Lys Leu 



TCG CCT 
Ser Pro 
15 

TCC GGC 
Ser Gly 



GGG AAG 
Gly Lys 



CCG GAG 
Pro Glu 
55 

CCC CAA 
Pro Gin 



GGT TCC 
Gly Ser 
80 

TAC TCC 
Tyr Ser 



GAA TTG 
Glu Leu 



CAA AAA 
Gin Lys 
120 

GCA TCA 
Ala Ser 



ATC AGC 
lie Ser 
145 

ACC ATC 
Thr lie 



TTC CCA 

Phe Pro 

5 

GCG CCG 
Ala Pro 



GAG ATG 
Glu Met 
30 

GGC AAG 
Gly Lys 



TCC GCG 
Ser Ala 



TTG AAA 
Leu Lys 
70 

AAA CTA 
Lys Leu 



TCT CTC 
Ser Leu 
95 

AAT CGA 
Asn Arg 



AAG CCA 
Lys Pro 



CTG GCT. 
Leu Ala 
135 

AAA TTA 
Lys Leu 



GTG GAA 
Val Glu 
160 



AAC CCG 
Asn Pro 



AGA GCC 
Arg Ala 
20 

TCC GAG 
Ser Glu 



AAG AAG 
Lys Lys 
45 . 

GCG GGC 
Ala Gly 



GAG ATG 
Glu Met 



GTC CTT 
val Leu 
85 

AGA TTC 
Arg Phe 



AAA AAC 
Lys Asn 
110 

GGG AAG 
Gly Lys 



GAT TCT 
Asp Ser 



GGA AAT 
Gly Asn 
150 

TCA AAC 

Ser Asn 



ATC CGA 
lie Arg 



GTC CGC 
val Arg 



CGC AAA 
Arg Lys 
35 

GAG CGA 
Glu Arg 



AGC CAG 
Ser Gin 
60 

AAA AGC 
Lys Ser 



CGG TGT 
Arg Cys 



AAG TGG 
Lys Trp 
100 

AAA CCA 
Lys Pro 



TCA GAA 
Ser Glu 
125 

GGA GAG 
Gly Glu 



GAC ACT 
Asp Ser 



GAG ATC 
Glu lie 
165 



GCC CTT 
Ala Leu 
10 

GTA GAG 
val Glu 



GAA GGC 
Glu Gly 



GGC TCC 
Gly Ser 
50 

AGC CCA 
Ser Pro 



CAG GAA 
Gin Glu 
75 

GAA ACC 
Glu Thr 



TTC AAG 
Phe Lys 



CAA AAT 
Gin Asn 
115 

CTT CGC 
Leu Arg 



TAT ATG 
Tyr Met 
140 

GCC TCT 
Ala Ser 



ATC ACT 
lie Thr 



GGA 38 
Gly 



CGC 77 
Arg 
25 

AGA 116 
Arg 



GGC 155 
Gly 



GCC 19 4 
Ala 



TCG 23 3 
Ser 



AGT 27 2 
Ser 
90 

AAT 311 
Asn 



ATC 3 50 
He 



ATT 3 89 
He 



TGC 4 28 
Cys 



GCC 4 67 

Ala 

155 

GGT 50 6 
Gly 
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ATG CCA 
Met Pro 
170 

TCT CCC 
Ser Pro 



ACT TCT 
Thr Ser 
195 

CAT CTT 
His Leu 



GTG AAT 
Val Asn 



AAC CCC 
Asn Pro 
235 

ACT GGT 
Thr Gly 



TAC AAG 
Tyr Lys 
260 

CTG TAC 
Leu Tyr 



ATC GCC 
lie Ala 



TAC TGC- 
Tyr Cys 
300 

CGT CTT 
Arg Leu 



ATG AAC 
Met Asn 
325 



GCC TCA 
Ala Ser 



ATT AGA 
lie Arg 
185 

TCA TCT 
Ser Ser 



GTA AAA 
Val Lys 
210 

GGA GGG 
Gly Gly 



TCG AGA 
Ser Arg 



GAT CGC 
Asp Arg 
250 

CAT CTT 
His Leu 



CAG AAG 

Gin Lys 
27 5 

CTC CTT 

Leu Leu 



AAA ACC 
Lys Thr 



CGG CAG 
Arg Gin 
315 

ATT GCC 
He Ala 



ACT GAA 
Thr Glu 



ATA TCA 
He Ser 



ACA TCT 
Thr Ser 
200 

TGT GCG 
Cys Ala 



GAG TGC 
Glu Cys 
225 

TAC TTG 
Tyr Leu 



TGC CAA 
Cys Gin 



GGG ATT 
Gly He 
265 

AGA GTG 
Arg val 



GTG GTC 
Val Val 
290 

AAG AAA 
Lys Lys 



AGC CTT 
Ser Leu 



AAT GGG 
Asn Gly 
330 



GGA GCA 
Gly Ala 
175 

GTA TCC 
Val Ser 



ACA TCC 
Thr Ser 



GAG AAG 
Glu Lys 
215 

TTC ATG 
Phe Met 



TGC AAG 

Cys Lys 
240 

AAC TAC 

Asn Tyr 



GAA TTT 
Glu Phe 



CTG ACC 
Leu Thr 
280 

GGC ATC 
Gly He 



CAG CGG 
Gin Arg 
305 

CGG TCT 
Arg Ser 



CCT CAC 
Pro His 



TAT GTG 
Tyr Val 



ACA GAA 
Thr Glu 
190 

ACC ACT 
Thr Thr 



GAG AAA 
Glu Lys 



GTG AAA 
Val Lys 
230 

TGC CCA 
Cys Pro 



GTA ATG 
Val Met 
255 

ATG GAG 
Met Glu 



ATA ACC 
He Thr 



ATG TGT 
Met Cys 
295 

AAA AAG 
Lys Lys 



GAA CGA 
Glu Arg 
320 

CAT CCT 
His Pro 



TCT TCA 
Ser Ser 
180 

GGA GCA 
Gly Ala 



GGG ACA 
Gly Thr 
205 

ACT TTC 
Thr Phe 



GAC CTT 
Asp Leu 



AAT GAG 
Asn Glu 
245 

GCC AGC 
Ala Ser 



GCG GAG 
Ala Glu 
270 

GGC ATC 
Gly He 



GTG GTG 
Val val 



CTG CAT 
Leu His 
310 

AAC AAT 
Asn Asn 



AAC CCA 
Asn Pro 
335 



GAG 54 5 
Glu 



AAT 584 
Asn 



AGC 623 
Ser 



TGT 662 

Cys 

220 

TCA 701 
Ser 



TTT 7 40 
Phe 



TTC 77 9 
Phe 



GAG 818 
Glu 



TGC 857 
Cys 
2.8 5 

GCC 89 6 
Ala 



GAC 93 5 
Asp 



ATG 97 4 
Met 



CCC 1013 
Pro 
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CCC GAG AAT GTC CAG CTG GTG AAT CAA TAG GTA TCT AAA 1052 

Pro Glu Asn Val Gin Leu Val Asn Gin Tyr Val Ser Lys 

340 345 350 

AAC GTC ATC TCC AGT GAG CAT ATT GTT GAG AG A GAA GCA 1091 

Asn Val He Ser Ser Glu His He Val Glu Arg Glu Ala 

355 360 

GAG ACA TCC TTT TCC ACC AGT CAC TAT ACT TCC ACA GCC 113 0 

Glu Thr Ser Phe Ser Thr Ser His Tyr Thr Ser Thr Ala 
365 370 375 

CAT CAC TCC ACT ACT GTC ACC CAG ACT CCT AGC CAC AGC 1169 

His His Ser Thr Thr Val Thr Gin Thr Pro Ser His Ser 
380 385 

^1 TGG AGC AAC GGA CAC ACT. GAA AGC ATC CTT TCC GAA AGC 1208 

Trp Ser Asn Gly His Thr Glu Ser He Leu Ser Glu Ser 
m 390 395 400 



ill 



CAC TCT GTA ATC GTG ATG TCA TCC GTA GAA AAC AGT AGG 12 4 7 
m His Ser Val He val Met Ser Ser Val Glu Asn Ser Arg 

(in 405 410 415 

CAC AGC AGC CCA ACT GGG GGC CCA AG A GGA CGT CTT AAT 12 8 6 
n His Ser Ser Pro Thr Gly Gly Pro Arg Gly Arg Leu Asn 

420 425 

^i; GGC ACA GGA GGC CCT CGT GAA TGT AAC AGC TTC CTC AGG 13 2 5 

':t Gly Thr Gly Gly Pro Arg Glu Cys Asn Ser Phe Leu Arg 

U 430 435 440 

CAT GCC AGA GAA ACC CCT GAT TCC TAC CGA GAC TCT CCT 13 6 4 
His Ala Arg Glu Thr Pro Asp Ser Tyr Arg Asp Ser Pro 
445 450 

CAT AGT GAA AGG TAT GTG TCA GCC ATG ACC ACC CCG GCT 14 03 

His Ser Glu Arg Tyr Val Ser Ala Met Thr Thr Pro Ala 
455 460 465 

CGT ATG TCA CCT GTA GAT TTC CAC ACG CCA AGC TCC CCC 14 4 2 

Arg Met Ser Pro Val Asp Phe His Thr Pro Ser Ser Pro 

470 475 480 

AAA TCG CCC CCT TCG GAA ATG TCT CCA CCC GTG TCC AGC 14 81 
Lys Ser Pro Pro Ser Glu Met Ser Pro Pro Val Ser Ser 

485 490 

ATG ACG GTG TCC ATG CCT TCC ATG GCG GTC AGC CCC TTC 15 20 
Met Thr Val Ser Met Pro Ser Met Ala Val Ser Pro Phe 
495 500 505 
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GTGGCTGCGG GGCAATTGAA AAAGAGCCGG CGAGGAGTTC CCCGAAACTT 50 



GTTGGAACTC CGGGCTCGCG CGGAGGCCAG GAGCTGAGCG GCGGCGGCTG 100 



CCGGACGATG GGAGCGTGAG CAGGACGGTG ATAACCTCTC CCCGATCGGG 150 



TTGCGAGGGC GCCGGGCAGA GGCCAGGACG CGAGCCGCCA GCGGCGGGAC 2 00 
CCATCGACGA CTTCCCGGGG CGACAGGAGC AGCCCCGAGA GCCAGGGCGA 2 50 
GCGCCCGTTC CAGGTGGCCG GACCGCCCGC CGCGTCCGCG CCGCGCTCCC 300 



fj TGCAGGCAAC GGGAGACGCC CCCGCGCAGC GCGAGCGCCT CAGCGCGGCC 350 

m 

J; GCTCGCTCTC CCCATCGAGG GACAAACTTT TCCCAAACCC GATCCGAGCC 4 00 

:i; CTTGGACCAA ACTCGCCTGC GCCGAGAGCC GTCCGCGTAG AGCGCTCCGT 4 50 

Us 

fit 

2_ CTCCGGCGAG ATG TCC GAG CGC AAA GAA GGC AG A GGC AAA 4 90 
ill Met Ser Glu Arg Lys Glu Gly Arg Gly Lys 

[gl GGG AAG GGC AAG AAG AAG GAG CGA GGC TCC GGC AAG AAG 52 9 

Si Gly Lys Gly Lys Lys Lys Glu Arg Gly Ser Gly Lys Lys 

15 20 



CCG GAG 
Pro Glu 
25 

CCC CAA 
Pro Gin 



GGT TCC 
Gly Ser 
50 

TAG TCC 
Tyr Ser 



GAA TTG 
Glu Leu 



TCC GCG 
Ser Ala 



TTG AAA 
Leu Lys 
40 

AAA CTA 
Lys Leu 



TCT CTC 
Ser Leu 
65 

AAT CGA 
Asn Arg 



GCG GGC 
Ala Gly 



GAG ATG 
Glu Met 



GTC CTT 
Val Leu 
55 

AGA TTC 
Arg Phe 

AAA AAC 
Lys Asn 
80 



AGC CAG 
Ser Gin 
30 

AAA AGC 
Lys Ser 



CGG TGT 
Arg Cys 



AAG TGG 
Lys Trp 
70 

AAA CCA 
Lys Pro 



AGC CCA 
Ser Pro 



CAG GAA 

Gin Glu 
45 

GAA ACC 

Glu Thr 



TTC AAG 
Phe Lys 



CAA AAT 
Gin Asn 
85 



GCC TTG 
Ala Leu 
35 

TCG GCT 
Ser Ala 



AGT TCT 
Ser Ser 
60 

AAT GGG 
Asn Gly 



ATC AAG 
He Lys 



CCT 568 
Pro 



GCA 607 
Ala 



GAA 64 6 
Glu 



AAT 68 5 
Asn 
75 

ATA 72 4 
He 
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CAA AAA AAG CCA GGG AAG TCA GAA CTT CGC ATT AAC AAA 7 63 
Gin Lys Lys Pro Gly Lys Ser Glu Leu Arg lie Asn Lys 
90 95 100 

GCA TCA CTG GCT GAT TCT GGA GAG TAT ATG TGC AAA GTG 802 
Ala Ser Leu Ala Asp Ser Gly Glu Tyr Met Cys Lys Val 
105 110 

ATC AGC AAA TTA GGA AAT GAG AGT GCC TCT GCC AAT ATC 841 
lie Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala Asn lie 
115 120 125 

ACC ATC GTG GAA TCA AAC GAG ATC ATC ACT GGT ATG CCA 88 0 

Thr lie Val Glu Ser Asn Glu lie lie Thr Gly Met Pro 
130 135 140 

a 

- GCC TCA ACT GAA GGA GCA TAT GTG TCT TCA GAG TCT CCC 919 

Ala Ser Thr Glu Gly Ala Tyr Val Ser Ser Glu Ser Pro 
^i; 145 150 

'■U ATT AGA ATA TCA GTA TCC ACA GAA GGA GCA AAT ACT TCT 958 

i^J He Arg lie Ser Val Ser Thr Glu Gly Ala Asn Thr Ser 

m 155 160 165 

m 

J TCA TCT ACA TCT ACA TCC ACC ACT GGG ACA AGC CAT CTT 9 97 

i^-. Ser Ser Thr Ser Thr Ser Thr Thr Gly Thr Ser His Leu 

It 170 175 

'^•J GTA AAA TGT GCG GAG AAG GAG AAA ACT TTC TGT GTG AAT 103 6 

'fl Val Lvs Cys Ala Glu Lys Glu Lys Thr Phe Cys Val Asn 

Q 180 185 190 

t =. ' ■ 

GGA GGG GAG TGC TTC ATG GTG AAA GAC CTT TCA AAC CCC 107 5 
Gly Gly Glu Cys Phe Met Val Lys Asp Leu Ser Asn Pro 
195 200 205 

TCG AGA TAC TTG TGC AAG TGC CCA AAT GAG TTT ACT GGT 1114 
Ser Arg Tyr Leu Cys Lys Cys Pro Asn Glu Phe Thr Gly 
210 215 

GAT CGC TGC CAA AAC TAC GTA ATG GCC AGC TTC TAC AAG 1153 
Asp Arg Cys Gin Asn Tyr Val Met Ala Ser Phe Tyr Lys 
220 225 230 

GCG GAG GAG CTG TAC CAG AAG AGA GTG CTG ACC ATA ACC 1192 
Ala Glu Glu Leu Tyr Gin Lys Arg Val Leu Thr He Thr 
235 240 

GGC ATC TGC ATC GCC CTC CTT GTG GTC GGC ATC ATG TGT 1231 

Gly He Cys He Ala Leu Leu Val Val Gly He Met Cys 

245 250 255 

GTG GTG GCC TAC TGC AAA ACC AAG AAA CAG CGG AAA AAG 127 0 

Val Val Ala Tyr Cys Lys Thr Lys Lys Gin Arg Lys Lys 

260 265 270 
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CTG CAT 
Leu His 



AAC AAT 
Asn Asn 
285 

AAC CCA 
Asn Pro 



GTA TCT 
Val Ser 
310 

AGA GAA 
Arg Glu 



TCC ACA 
Ser Thr 



AGC CAC 
Ser His 
350 

TCC GAA 
Ser Glu 



AAC AGT 
Asn Ser 
375 

CGT CTT 
Arg Leu 



TTC CTC 
Phe Leu 



GAC TCT 
Asp Ser 
415 

ACC CCG 
Thr Pro 



AGC TCC 
Ser Ser 
440 



GAC CGT 
Asp Arg 



ATG ATG 
Met Met 



CCC CCC 
Pro Pro 
300 

AAA AAC 
Lys Asn 



GCA GAG 

Ala Glu 
325 

GCC CAT 

Ala His 



AGC TGG 
Ser Trp 



AGC CAC 
Ser His 
365 

AGG CAC 
Arg His 



AAT GGC 
Asn Gly 
390 

AGG CAT 
Arg His 



CCT CAT 
Pro His 



GCT CGT 
Ala Arg 
430 

CCC AAA 
Pro Lys 



CTT CGG 
Leu Arg 
275 

AAC ATT 
Asn lie 



GAG AAT 
Glu Asn 



GTC ATC 
Val lie 
315 

ACA TCC 
Thr Ser 



CAC TCC 
His Ser 
340 

AGC AAC 
Ser Asn 



TCT GTA 
Ser Val 



AGC AGC 
Ser Ser 
380 

ACA GGA 
Thr Gly 



GCC AGA 
Ala Arg 
405 

AGT GAA 
Ser Glu 



ATG TCA 
Met Ser 



TCG CCC 
Ser Pro 
445 



CAG AGC 
Gin Ser 



GCC AAT 
Ala Asn 
290 

GTC CAG 
Val Gin 



TCC AGT 
Ser Ser 



TTT TCC 
Phe Ser 
330 

ACT ACT 
Thr Thr 



GGA CAC 
Gly His 
355 

ATC GTG 
lie Val 



CCA ACT 
Pro Thr 



GGC CCT 
Gly Pro 
395 

GAA ACC 
Glu Thr 



AGG TAT 

Arg Tyr 
420 

CCT GTA 

Pro Val 



CCT TCG 
Pro Ser 



CTT CGG 
Leu Arg 
280 

GGG CCT 
Gly Pro 



CTG GTG 
Leu Val 
305 

GAG CAT 
Glu His 



ACC AGT 
Thr Ser 



GTC ACC 
Val Thr 
345 

ACT GAA 
Thr Glu 



ATG TCA 
Met Ser 
370 

GGG GGC 
Gly Gly 



CGT GAA 
Arg Glu 



CCT GAT 
Pro Asp 
410 

GTG TCA 
Val Ser 



GAT TTC 
Asp Phe 
435 

GAA ATG 
Glu Met 



TCT GAA 
Ser Glu 



CAC CAT 
His His 
295 

AAT CAA 
Asn Gin 



ATT GTT 

lie Val 
320 

CAC TAT 

His Tyr 



CAG ACT 
Gin Thr 



AGC ATC 
Ser lie 
360 

TCC GTA 
Ser Val 



CCA AGA 

Pro Arg 
385 

TGT AAC 

Cys Asn 



TCC TAG 
Ser Tyr 



GCC ATG 
Ala Met 
425 

CAC ACG 
His Thr 



TCT CCA 
Ser Pro 
450 



CGA 130 9 
Arg 



CCT 1348 
Pro 



TAC 1387 
Tyr 



GAG 142 6 
Glu 



ACT 14 65 

Thr 

335 

CCT 1504 
Pro 



CTT 15 4 3 
Leu 



GAA 15 82 
Glu 



GGA 1621 
Gly 



AGC 16 60 

Ser 

400 

CGA 169 9 
Arg 

ACC 17 38 
Thr 



CCA 1777 
Pro 



CCC 1816 
Pro 
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GTG TCC 
Val Ser 



AGC CCC 
Ser Pro 



ACA CCA 
Thr Pro 
480 

CCT CAG 
Pro Gin 



GAC Ai3T 

Asp Ser 
505 

GAG GAT 

Glu Asp 



GCC CAA 
Ala Gin 



GCC AAA 
Ala Lys 
545 

TTG GAA 
Leu Glu 



TCA GAG 
Ser Glu 
570 

ACG CCT 
Thr Pro 



CTT GAG 
Leu Glu 

ACT AAC 
Thr Asn 
610 

CAG GCC 
Gin Ala 



AGC ATG 
Ser Met 
455 

TTC ATG 
Phe Met 



CCA AGG 
Pro Arg 



CAG TTC 
Gin Phe 
495 

AAC AGC 
Asn Ser 



GAG GAG 

Glu Glu 
520 

GAG CCT 

Glu Pro 



AGA ACC 
Arg Thr 



GTG GAC 
Val Asp 
560 

AGT GAA 
Ser Glu 



TTC CTG 
Phe Leu 
585 

GCA ACA 
Ala Thr 



CCA GCA 
Pro Ala 



AGG CTG 
Arg Leu 
625 



ACG GTG 
Thr Val 



GAA GAA 

Glu Glu 
470 

CTG CGG 

Leu Arg 



AGC TCC 
Ser Ser 



CTC CCT 
Leu Pro 
510 

TAT GAA 
Tyr Glu 



GTT AAG 
Val Lys 
535 

AAG CCC 
Lys Pro 



AGC AAC 
Ser Asn 



ACA GAA 
Thr Glu 
575 

GGC ATA 
Gly He 



CCT GCC 
Pro Ala 
600 

GGC CGC 
Gly Arg 



TCT AGT 
Ser Ser 



TCC AAG 
Ser Lys 
460 

GAG AGA 
Glu Arg 



GAG AAG 
Glu Lys 
485 

TTC CAC 
Phe His 



GCT AGC 
Ala Ser 



ACG ACC 
Thr Thr 
525 

AAA CTC 
Lys Leu 



AAT GGC 
Asn Gly 
550 

ACA AGC 
Thr Ser 



GAT GAA 
Asp Glu 

CAG AAC 
Gin Asn 
590 

TTC CGC 
Phe Arg 



TTC TCG 
Phe Ser 
615 

GTA ATT 
Val lie 



CCT TCC 
Pro Ser 



CCT CTA 
Pro Leu 
475 

AAG TTT 
Lys Phe 



CAC AAC 
His Asn 
500 

CCC TTG 
Pro Leu 



CAA GAG 
Gin Glu 



GCC AAT 
Ala Asn 
540 

CAC ATT 
His He 



TCC CAG 
Ser Gin 
565 

AGA GTA 
Arg Val 



CCC CTG 
Pro Leu 



CTG GCT 
Leu Ala 
605 

ACA CAG 
Thr Gin 



GCT AAC 
Ala Asn 
630 



ATG GCG 
Met Ala 



CTT CTC 
Leu Leu 



GAC CAT 
Asp His 
490 

CCC GCG 
Pro Ala 



AGG ATA 

Arg He 
515 

TAC GAG 

Tyr Glu 



AGC CGG 
Ser Arg 



GCT AAC 
Ala Asn 
555 

AGC AGT 
Ser Ser 



GGT GAA 
Gly Glu 
580 

GCA GCC 
Ala Ala 



GAC AGC 
Asp Ser 



GAA GAA 
Glu Glu 
620 

CAA GAC 
Gin Asp 



GTC 1855 

Val 

465 

GTG 18 94 
Val 



CAC 1933 
His 



CAT 1972 
His 



GTG 2011 
Val 



CCA 2050 

Pro 

530 

CGG 208 9 
Arg 



AGA 2128 
Arg 

AAC 2167 
Asn 



GAT 2206 
Asp 



AGT 2245 

Ser 

595 

AGG 228 4 
Arg 

ATC 2 32 3 
He 



CCT 2 3 62 
Pro 
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ATT GCT GTA TAAAACCTA AATAAACACA TAGATTCACC TGTAAAACTT 
lie Ala Val 
635 637 

TATTTTATAT AATAAAGTAT TCCACCTTAA ATTAAACAAT TTATTTTATT 



TTAGCAGTTC TGCAAATAAA AAAAAAAAAA 2 4 90 
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GCGCCTGCCT CCAACCTGCG GGCGGGAGGT GGGTGGCTGC GGGGCAATTG 50 
AAAAAGAGCC GGCGAGGAGT TCCCCGAAAC TTGTTGGAAC TCCGGGCTCG 100 



CGCGGAGGCC AGGAGCTGAG CGGCGGCGGC TGCCGGACGA TGGGAGCGTG 150 
AGCAGGACGG TGATAACCTC TCCCCGATCG GGTTGCGAGG GCGCCGGGCA 200 
GAGGCCAGGA CGCGAGCCGC CAGCGGCGGG ACCCATCGAC GACTTCCCGG 250 
GGCGACAGGA GCAGCCCCGA GAGCCAGGGC GAGCGCCCGT TCCAGGTGGC 300 
CGGACCGCCC GCCGCGTCCG CGCCGCGCTC CCTGCAGGCA ACGGGAGACG 350 



CCCCCGCGCA GCGCGAGCGC CTCAGCGCGG CCGCTCGCTC TCCCCATCGA 400 

GGGACAAACT TTTCCCAAAC CCGATCCGAG CCCTTGGACC AAACTCGCCT 4 50 

GCGCCGAGAG CCGTCCGCGT AGAGCGCTCC GTCTCCGGCG AG ATG 4 95 

Met 
1 

TCC GAG CGC AAA GAA GGC AG A GGC AAA GGG AAG GGC AAG 53 4 
Ser Glu Arg Lys Glu Gly Arg Gly Lys Gly Lys Gly Lys 
5 10 

AAG AAG GAG CGA GGC TCC GGC AAG AAG CCG GAG TCC GCG 57 3 
Lys Lys Glu Arg Gly Ser Gly Lys Lys Pro Glu Ser Ala 



15 



20 . 25 



GCG GGC AGC CAG AGC CCA GCC TTG CCT CCC CAA TTG AAA 612 

Ala Gly Ser Gin Ser Pro Ala Leu Pro Pro Gin Leu Lys 

30 35 40 

GAG ATG AAA AGC CAG GAA TCG GCT GCA GGT TCC AAA CTA 651 

Glu Met Lys Ser Gin Glu Ser Ala Ala Gly Ser Lys Leu 

45 50 

GTC CTT CGG TGT GAA ACC AGT TCT GAA TAC TCC TCT CTC 690 

Val Leu Arg Cys Glu Thr Ser Ser Glu Tyr Ser Ser Leu 

55 60 65 

AGA TTC AAG TGG TTC AAG AAT GGG AAT GAA TTG AAT CGA 729 

Arg Phe Lys Trp Phe Lys Asn Gly Asn Glu Leu Asn Arg 
70 
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AAA AAC AAA CCA CAA AAT ATC AAG ATA CAA AAA AAG CCA 7 68 

Lys Asn Lys Pro Gin Asn lie Lys lie Gin Lys Lys Pro 

80 85 90 

GGG AAG TCA GAA CTT CGC ATT AAC AAA GCA TCA CTG GCT 807 

Gly Lys Ser Glu Leu Arg lie Asn Lys Ala Ser Leu Ala 
95 100 105 

GAT TCT GGA GAG TAT ATG TGC AAA GTG ATC AGC AAA TTA 84 6 

Asp Ser Gly Glu Tyr Met Cys Lys Val lie Ser Lys Leu 

110 115 

GGA AAT GAC AGT GCC TCT GCC AAT ATC ACC ATC GTG GAA 8 85 

Gly Asn Asp Ser Ala Ser Ala Asn lie Thr lie Val Glu 

120 125 130 

TCA AAC GAG ATC ATC ACT GGT ATG CCA GCC TCA ACT GAA 92 4 

Ser Asn Glu lie He Thr Gly Met Pro Ala Ser Thr Glu 

135 140 

GGA GCA TAT GTG TCT TCA GAG TCT CCC ATT AG A ATA TCA 9 63 

Gly Ala Tyr Val Ser Ser Glu Ser Pro He Arg He Ser 

145 150 155 

GTA TCC ACA GAA GGA GCA AAT ACT TCT TCA TCT ACA TCT 1002 

Val Ser Thr Glu Gly Ala Asn Thr Ser Ser Ser Thr Ser 
160 165 170 

ACA TCC ACC ACT GGG ACA AGC CAT CTT GTA AAA TGT GCG 10 4 1 

Thr Ser Thr Thr Gly Thr Ser His Leu Val Lys Cys Ala 

175 180 

GAG AAG GAG AAA ACT TTC TGT GTG AAT GGA GGG GAG TGC 108 0 

Glu Lys Glu Lys Thr Phe Cys Val Asn Gly Gly Glu Cys 

185 190 195 

TTC ATG GTG AAA GAC CTT TCA AAC CCC TCG AGA TAC TTG 1119 

Phe Met Val Lys Asp Leu Ser Asn Pro Ser Arg Tyr Leu 

200 205 

TGC AAG TGC CCA AAT GAG . TTT ACT GGT GAT CGC TGC CAA 1158 

Cys Lys Cys Pro Asn Glu Phe Thr Gly Asp Arg Cys Gin 

210 215 220 

AAC TAC GTA ATG GCC AGC TTC TAC AGT ACG TCC ACT CCC 1197 

Asn Tyr Val Met Ala Ser Phe Tyr Ser Thr Ser Thr Pro 
225 230' 235 

TTT CTG TCT CTG CCT GAA TAGGA GCATGCTCAG TTGGTGCTGC 12 40 
Phe Leu Ser Leu Pro Glu 

240 241 



TTTCTTGTTG CTGCATCTCC CCTCAGATTC CACCTAGAGC TAGATGTGTC 12 
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TTACCAGATC TAATATTGAC TGCCTCTGCC TGTCGCATGA GAACATTAAC 1340 

AAAAGCAATT GTATTACTTC CTCTGTTCGC GACTAGTTGG CTCTGAGATA 13 90 

CTAATAGGTG TGTGAGGCTC CGGATGTTTC TGGAATTGAT ATTGAATGAT 14 40 

GTGATACAAA TTGATAGTCA ATATCAAGCA GTGAAATATG ATAATAAAGG 14 90 

CATTTCAAAG TCTCACTTTT ATTGATAAAA TAAAAATCAT TCTACTGAAC 154 0 

AGTCCATCTT CTTTATACAA TGACCACATC CTGAAAAGGG TGTTGCTAAG 15 90 

CTGTAACCGA TATGCACTTG AAATGATGGT AAGTTAATTT TGATTCAGAA 1640 

TGTGTTATTT GTCACAAATA AACATAATAA AAGGAGTTCA GATGTTTTTC 16 90 

TTCATTAACC AAAAAAAAAA AAAAA 1715 
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AAA AAC AAA CCA CAA AAT ATC AAG ATA CAA AAA AAG CCA 771 

Lys Asn Lys Pro Gin Asn lie Lys lie Gin Lys Lys Pro 

80 85 90 

GGG AAG TCA GAA CTT CGC ATT AAC AAA GCA TCA CTG GCT 810 

Gly Lys Ser Glu Leu Arg He Asn Lys Ala Ser Leu Ala 
95 100 105 

GAT TCT GGA GAG TAT ATG TGC AAA GTG ATC AGC AAA TTA 849 

Asp Ser Gly Glu Tyr Met Cys Lys Val He Ser Lys Leu 
110 115 

GGA AAT GAC ACT GCC TCT GCC AAT ATC ACC ATC GTG GAA 88 8 

Gly Asn Asp Ser Ala Ser Ala Asn He Thr He Val Glu 
120 125 130 

TCA AAC GAG ATC ATC ACT GGT ATG CCA GCC TCA ACT GAA 927 

Ser Asn Glu He He Thr Gly Met Pro Ala Ser Thr Glu 
135 140 

GGA GCA TAT GTG TCT TCA GAG TCT CCC ATT AGA ATA TCA 966 

^Jl Gly Ala Tyr Val Ser Ser Glu Ser Pro He Arg He Ser 

4' 145 150 155 

m GTA TCC AC A GAA GGA GCA AAT ACT TCT TCA TCT ACA TCT 1005 

in Val Ser Thr Glu Gly Ala Asn Thr Ser Ser Ser Thr Ser 

160 165 170 



ACA TCC ACC ACT GGG ACA AGC CAT CTT GTA AAA TGT GCG 10 4 4 

Thr Ser Thr Thr Gly Thr Ser His Leu Val Lys Cys Ala 
Ui 175 180 

41 GAG AAG GAG AAA ACT TTC TGT GTG AAT GGA GGG GAG TGC 10 8 3 

ri Glu Lys Glu Lys Thr Phe Cys Val Asn Gly Gly Glu Cys 

§1 185 190 195 

TTC ATG GTG AAA GAC CTT TCA AAC CCC TCG AGA TAG TTG 1122 

Phe Met Val Lys Asp Leu Ser Asn Pro Ser Arg Tyr Leu 
200 205 

TGC AAG TGC CCA AAT GAG TTT ACT GGT GAT CGC TGC CAA 1161 

Cys Lys Cys Pro Asn Glu Phe Thr Gly Asp Arg Cys Gin 
210 215 220 

AAC TAC GTA ATG GCC AGC TTC TAC AAG GCG GAG GAG CTG 12 00 

Asn Tyr Val Met Ala Ser Phe Tyr Lys Ala Glu Glu Leu 
225 230 235 

TAC CAG AAG AGA GTG CTG ACC ATA ACC GGC ATC TGC ATC 12 3 9 

Tyr Gin Lys Arg Val Leu Thr He Thr Gly He Cys He 
240 245 

GCC CTC CTT GTG GTC GGC ATC ATG TGT GTG GTG GCC TAC 127 8 

Ala Leu Leu Val Val.Gly He Met Cys Val Val Ala Tyr 

250 255 260 
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TGC AAA ACC AAG AAA CAG CGG AAA AAG CTG CAT GAG CGT ] 
Cys Ly3 Thr Lys Lys Gin Arg Lys Lys Leu His Asp Arg 
265 270 

CTT CGG CAG AGC CTT CGG TCT GAA CGA AAC AAT ATG ATG : 
Leu Arg Gin Ser Leu Arg Ser Glu Arg Asn Asn Met Met 
275 280 285 

AAC ATT GCC AAT GGG CCT CAC CAT CCT AAC CCA CCC CCC : 
Asn He Ala Asn Gly Pro His His Pro Asn Pro Pro Pro 
290 295 300 

GAG AAT GTC CAG CTG GTG AAT CAA TAC GTA TCT AAA AAC 
Glu Asn Val Gin Leu Val Asn Gin Tyr Val Ser. Lys Asn 

305 310 

GTC ATC TCC AGT GAG CAT ATT GTT GAG AGA GAA GCA GAG 
Val He Ser Ser Glu His He Val Glu Arg Glu Ala Glu 
315 320 325 

ACA TCC TTT TCC ACC AGT CAC TAT ACT TCC ACA GCC CAT 
Thr Ser Phe Ser Thr Ser His Tyr Thr Ser Thr Ala His 
330 335 

CAC TCC ACT ACT GTC ACC CAG ACT CCT AGC CAC AGC TGG 
His Ser Thr Thr Val Thr Gin Thr Pro Ser His Ser Trp 
340 345 350 

AGC AAC GGA CAC ACT GAA AGC ATC CTT TCC GAA AGC CAC 
Ser Asn Gly His Thr Glu Ser He Leu Ser Glu Ser His 
355 360 365 

TCT GTA ATC GTG ATG TCA TCC GTA GAA AAC AGT AGG CAC 
Ser Val He Val Met Ser Ser Val Glu Asn Ser Arg His 

370 375 

AGC AGC CCA ACT GGG GGC CCA AGA GGA CGT CTT AAT GGC 
Ser Ser Pro Thr Gly Gly Pro Arg Gly Arg Leu Asn Gly 
380 385 390 

ACA GGA GGC CCT CGT GAA TGT AAC AGC TTC CTC AGG CAT 
Thr Gly Gly Pro Arg Glu Cys Asn Ser Phe Leu Arg His 
395 400 

GCC AGA GAA ACC CCT GAT TCC TAC CGA GAC TCT CCT CAT 
Ala Arg Glu Thr Pro Asp Ser Tyr Arg Asp Ser Pro His 
405 410 415 

AGT GAA AGG TAAAA CCGAAGGCAA AGCTACTGCA GAGGAGAAAC 1 
Ser Glu Arg 
420 
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TCAGTCAGAG AATCCCTGTG AGCACCTGCG GTCTCACCTC AGGAAATCTA 18 40 
CTCTAATCAG AATAAGGGGC GGCAGTTACC TGTTCTAGGA GTGCTCCTAG 18 90 
TTGATGAAGT CATCTCTTTG TTTGACGGAA CTTATTTCTT CTGAGCTTCT 19 40 
CTCGTCGTCC CAGTGACTGA CAGGCAACAG ACTCTTAAAG AGCTGGGATG 1990 
CTTTGATGCG GAAGGTGCAG CACATGGAGT TTCCAGCTCT GGCCATGGGC 2040 
TCAGACCCAC TCGGGGTCTC AGTGTCCTCA GTTGTAACAT TAGAGAGATG 20 90 
GCATCAATGC TTGATAAGGA CCCTTCTATA ATTCCAATTG CCAGTTATCC 2140 
AAACTCTGAT TCGGTGGTCG AGCTGGCCTC GTGTTCTTAT CTGCTAACCC 2190 
TGTCTTACCT TCCAGCCTCA GTTAAGTCAA ATCAAGGGCT ATGTCATTGC 22 4 0 
TGAATGTCAT GGGGGGCAAC TGCTTGCCCT CCACCCTATA GTATCTATTT 22 90 
TATGAAATTC CAAGAAGGGA TGAATAAATA AATCTCTTGG ATGCTGCGTC 2340 
TGGCAGTCTT CACGGGTGGT TTTCAAAGCA GAAAAAAAAA AAAAAAAAAA 23 90 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA A 2431 
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1 GGGTACCATGGGTCGGTGAGCGCGTTTCCCGCCTGAGCGCAACTAGCGGC 

5 1 GGGTCGTGGGCACCTCCAGAAAAGATCCCGCACCATCCTCCAGGATCCAA 

101 TGGCCTTGGAGAGAGGGCTGCAGGGCCCACGGACATTGCTGACTCTTCAG 

151 AACGTGCTGAC ATGGAGCC AGGTAGACTGAAATTATCATGTGTCC AAA'i'T 

2 01 AAAATTGC ATACTTCAAGGATTATTTGAAGGACTATTCTTAGACCCTTTT 

2 51 AAGAAGATTTAAAGAAAAACCACTCGGCCCTGAGTGCGGCGAGGACCCTG 

3 01 TTTGTGGATGTGGAGGAGCGCGGGCCGGAGGCCATGGACGTGAAGGAGAG 

1 M D V K E R 

3 51 GAAGCCTTACCGCTCGCTGACCCGGCGCCGCGACGCCGAGCGCCGCTACA 

7 KPYRSLTRRRDAERRYT 

4 0 1 CCAGCTCGTCCGCGGACAGCGAGGAGGGCAAAGCCCCGCAGAAATCGTAC 
24 SSSADSEEGKAP QKSY 

4 51 AGCTCCAGCGAGACCCTGAAGGCCTACGACCAGGACGCCCGCCTAGCCTA 
40 S S S ETLKAYDQDARLAY 

5 01 TGGCAGCCGCGTCAAGGACATTGTGCCGCAGGAGGCCGAGGAATTCTGCC 
57 GSRVKDIVPQEAEEFCR 

551 GCACAGGTGCCAACTTCACCCTGCGGGAGCTGGGGCTGGAAGAAGTAACG 

74 TGANFTLRELGLEEVT 

6 01 ccccctcacgggaccctgtaccggacagacattggcctcccccactgcgg 

90P P H GT li Y RT D I G L P HC G 

651 ctactccatgggggctggctctgatgccgacatggaggctgacacggtgc 

107 ysmgagsdadmeadtvl 

7 01 tgtcccctgagcaccccgtgcgtctgtggggccggagcacacggtcaggg 
124 spehpvrlwgrst rsg 

7 51 cgcagctcctgcctgtccagccgggccaattccaatctcacactcaccga 
140 rsscls sransnltiitd 

8 01 caccgagcatgaaaacactgagactgatcatccgggcggcctgcagaacc 
157 tehentetdhpggiiq nh 

8 51 acgcgcggctccggacgccgccgccgccgctctcgcacgcccacaccccc 
17 4 arlrt ppppiishahtp 

9 01 aaccagcaccacgcggcctccattaactccctgaaccggggcaacttcac 
190 n q h h a asinslnrgnft 

9 51 gccgaggagcaaccccagcccggcccccacggaccactcgctctccggag 

207 PRSNPSPAPTDHSIjSGE 

10 01 AGCCCCCTGCCGGCGGCGCCCAGGAGCCTGCCCACGCCCAGGAGAACTGG 

224 P PAGGAQEPAHAQE NW 

10 51 CTGCTCAACAGCAACATCCCCCTGGAGACCAGAAACCTAGGCAAGCAGCC 

240 liliNSNIPIiETRNIjGKQP 
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2 0 01 CACCACTGCCATTGCCTTGCCTCCCCGATTGAAAGAGATGAAAAGCCAGG 

557 TTAIAIiPPRLKEMKSQE 

2 0 51 AATCGGCTGCAGGTTCCAAACTAGTCCTTCGGTGTGAAACCAGTTCTGAA 

574 SAAGSKLVLRCETSSE 

2101 TACTCCTCTCTCAGATTCAAGTGGTTCAAGAATGGGAATGAATTGAATCG 

590 YSSIjRFKWFKNGNELNR 

2151 AAAAAACAAACCAC AAAATATCAAGATACAAAAAAAGCCAGGGAAGTCAG 

607 KNKPQNIKIQKKPGKSE 

22 01 AACTTCGCATTAACAAAGCATCACTGGCTGATTCTGGAGAGTATATGTGC 

624 IjR I NKASIiADS GEYMC 

2 2 51 AAAGTGATCAGCAAATTAGGAAATGACAGTGCCTCTGCCAATATCACCAT 

640 KVISKLGNDSASANITI 

2 3 01 CGTGGAATCAAACGAGATCATCACTGGTATGCC AGCCTCAACTGAAGGAG 

657 VESNEIITGMPASTEGA 

2 3 51 CATATGTGTCTTCAGAGTCTCCCATTAGAATATCAGTATCCACAGAAGGA 

674 YVSSESPIRISVSTEG 

24 01 GCAAATACTTCTTCATCTACATCTACATCCACCACTGGGACAAGCCATCT 
690ANTSSSTSTSTTGT ^:^^}^^^0-lii^ 

2 4 51 TGTAAAATGTGCGGAGAAGGAGAAAACTTTCTGTGTGAATGGAOGGGAGT 

7 0 7 ^ ^- ^ -?%^'-^::-©r;?^^ -ig:'- ^v:c^?:^ /E:!; 

2 5 01 GCTTCATGGTGAAAGACCTTTCAAACCCCTCGAGATACTTGTGCAAGTGC 

7 2 4 ^^^'-{^ji^^^ v^r^iJ^^^l p|;-J js %;[ ^is[';}x§)^^^y^'^ ■■ 

2 5 51 CCAAATGAGTTTACTGGTGATCGCTGCCAAAACTACGTAATGGCCAGCTT 

74 0 ;P-^?^;;iN?Vi^ QNYVMASF 

2 601 CTACAGTACGTCCACTCCCTTTCTGTCTCTGCCTGAATAGGAGCATGCTC 
757YSTSTPFLSI1PE 

2 651 AGTTGGTGCTGCTTTCTTGTTGCTGCATCTCCCCTCAGATTCCACCTAGA 

27 01 GCTAGATGTGTCTTACCAGATCTAATATTGACTGCCTCTGCCTGTCGCAT 

27 51 GAGAACATTAACAAAAGCAATTGTATTACTTCCTCTGTTCGCGACTAGTT 

2 8 01 GGCTCTGAGATACTAATAGGTGTGTGAGGCTCCGGATGTTTCTGGAATTG 

2 8 51 ATATTGAATGATGTGATACAAATTGATAGTCAATATCAAGCAGTGAAATA 

2 9 01 TGATAATAAAGGCATTTCAAAGTCTCACTTTTATTGATAAAATAAAAATC 

2 9 51 ATTCTACTGAACAGTCCATCTTCTTTATACAATGACCACATCCTGAAAAG 

3 0 01 GGTGTTGCTAAGCTGTAACCGATATGCACTTGAAATGATGGTAAGTTAAT 
3 0 51 TTTGATTCAGAATGTGTTATTTGTCACAAATAAACATAATAAAAGGAAAA 
3101 AAAAAAAAAA A 
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1101 
257 

1151 
274 

1201 
290 

1251 
3 07 

1301 
324 

13 51 
340 



% 14 51 

?y 3 74 

m 

m 15 0 1 

111 3 9 0 

rs 15 5 1 

m 4 0 "7 

16 01 

'-h 424 

a 

165 1 
440 

1701 
457 

1751 
474 

1801 
490 

1851 
507 

1901 
524 

1951 
540 



ATTCCTAGGGACATTGCAGGACAACCTCATTOAGATGGACATTCTCGGCG 
FLGTLODNLIEMDILGA 

CCTCCCGCCATGATGGGGCTTACAGTGACGGGCACTTCCTCTTCAAGCCT 
SRHDGAYSDGHFLFKP 

GGAGGCACCTCCCCGCTCTTCTGCACCACATCACCAGGGTACCCACTGAC 
GGTSPLFCTTSPGYPLT 

GTCCAGCACAGTGTACTCTCCTCCGCCCCGACCCCTGCCCCGCAGCACCT 
SSTVYSPPPRPIjPRSTF 

TCGCCCGGCCGGCCTTTAACCTCAAGAAGCCCTCCAAGTACTGTAACTGG 
ARPAFNIiKKPSKYCNW 

AAGTGCGCAGCCCTGAGCGCCATCGTCATCTCAGCCACTCTGGTCATCCT 
K C AAIiSAIVISATLVIIi 

GCTGGCATACTTTGTGGCCATGCACCTGTTTGGCCTAAACTGGCACCTGC 
L A Y F V A M HLFGLNWHIiQ 

AGCCGATGGAGGGGCAGATGTATGAGATCACGGAGGACACAGCCAGCAGT 
PMEGQM YEITEDTASS 

TGGCCTGTGCCAACCGACGTCTCCCTATACCCCTCAGGGGGCACTGGCTT 
WPVPTDVSIiYPSGGTGL 

AGAGACCCCTGACAGGAAAGGCAAAGGAACCACAGAAGGAAAGCCCAGTA 
ETPDRKGKGTTEGKPSS 

GTTTCTTTCCAGAGGACAGTTTCATAGATTCTGGAGAAATTGATGTGGGA 
FFPEDSFIDSGEIDVG 

AGGCGAGCTTCCCAGAAGATTCCTCCTGGCACTTTCTGGAGATCTCAAGT 
RRASQKIPPGTFWRSQV 



GTTCATAGACCATCCTGTGCATCTGAAATTCAATGTGTCTCTGGGAAAGG 
FIDHP VHIiKFNVSLGKA 

CAGCCCTGGTTGGCATTTATGGCAGAAAAGGCCTCCCTCCTTCACATACA 
ALVGIYGRKGLPPSHT 

CAGTTTGACTTTGTGGAGCTGCTGGATGGCAGGAGGCTCCTAACCCAGGA 
QFDFVEIiliDGRRLIiTQE 

GGCGCGGAGCCTAGAGGGGACCCCGCGCCAGTCTCGGGGAACTGTGCCCC 
ARSIiEGTPRQSRGTVPP 

CCTCCAGCCATGAGACAGGCTTCATCCAGTATTTGGATTCAGGAATCTGG 
SSHETGFIQYLDSGIW 

CACTTGGCTTTTTACAATGACGGAAAGGAGTCAGAAGTGGTTTCCTTTCT 
HliAFYNDGK ESEVVSFL 
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I GAATTCGGGACAGCCTCTCCTGCCGCCGCTGCTGCTGCCCXrCGCCGCCACCGCCGG^^ 
7 6 TACTTCTCCTGCATG ACAGTTGTTTTCTTCATCTG AGC AGACACC AGCTTC 
151 CTTTC AGTTTGGGCTACTGGTTTACTTAATTAATC AGCCGGC AGCTCCGTC 
226 TGACGAGCCCGGGATGGTTTGG AGTAGCATTTAAAAGAACTAG AAAAGTGGCCCAG AAAC^ 
3 0 1 TATTACG ATATACTTTGATTTTGTAGTTGCTAGG AGCTTTTCTTCCC 

3 7 6 TTTTAATAATGGCCTTGGACTTGGACGATTTATCGATTTCCCCCTC 

4 51 CCTCTGCGTGGTAATGGACCGTGAGAGCGGCCAGGCCTTCTTCTGGAGGTG AGCCGATGGAGAT^ 

^ MEIVSPD 

526 ACATGTCTGAGGTCGCCGCCGAGAGGTCCTCCAGCCCCTCC ACTCAGCTGAGTGCAGACCCATCTCTTGAT^^ 
8 MSEVAAERSSSPSTQLSADPSLDGL 

601 TTCCGGC AGCAGAAG AC ATGCCAG AGCCCC AG ACTG AAG ATGGG AG AACCCCTGG ACTCGTGGGCCT^ 
33 PAAEDMPEPQTEDGR T PGLVGLAVP 

67 6 CCTGCTGTGCGTGCCTAG AAGCTGAGCGCCTG AG AGGTTGCCTC AACTC AGAG AAAATC^ 
58BEIA0LEAERLRG0LNSEK I [cj I V P I L 



7 51 TGGCTTGCCTGGTCAGCCTCTGCCTCTGCATCGCCGGCCTCAAGTGGGTATTTGTGGAC^ 
83 A [C] L V S l [c].l[c]iAGLKWVFV D K I F E Y D 

82 6 ACTCTCCTACTCACCTTG ACCCTGGGGGGTTAGGCCAGGACCCTATTATTTCTCTGGACGC 

108 spthldpgglgqdpiisldataasa 

901 ctgtgtxxkstgtcgtctgaggcatacacttcacctgtctctagggctcaatctga/^ 

133 vwvsseaytspvsraqsesevqvtv 

97 6 TGC AAGGTG AC AAGGCTGTTGTCTCCTTTG AACC ATC AGCGGCACCG AC ACCGAAG AATCGTAT^^ 

158 QGDKAVVSFEPSAAPTPKNRIFAFS 

1051 CTTTCTTGCCGICCACTGCGCCATCCTTCCCTTCACCC ACCCGGAACCCTGAGGTGAGAJVCGCC 
183 FLPSTAPSFPSPTRNPEVRTPKSAT 

1126 CTCAGCC ACAAACAACAG AAACTAATCTCCAAACTGCTCCTAAACTTTCTACATCTACATCCACCACTGGGAC AA 

208 qpqttetnlqtapklstststtgts 

1201 GCCATCTTGTAAAATGTGCGG AGAAGG AG AAAACTTTCTGTGTG AATGGAGGGG AG^ 

233 hlvk[c]aekektf {c] vngge(c]fmvkdl 

127 6 TTTCAAACCCCTCG AGATACTTGTGCAAGTGCCCAAATG AGTTTACTGGTG ATCGp:^ 

258 snpsryl[c]k [ c]pneftgdr[cJqnyvma 

1351 ccagcttctacagtacgtccactccctttctgtctctgcctgaataggagcat^ 
283 sfyststpflslpeo _ 



1426 GTTGCTGCATCTCCCCTCAGATTCCACCTAG AGCTAGATGTGTCTTACC AGATCT^ 

1501 GTCGCATOAGAACATTAACAAAAGCAAT^TATTACTTCCTCTGTTCGCGACTAGTT^^ 

157 6 GGTGTGTGAGGCTCCGGATGTTTCTGGAATTGATATTGAATGATGTGA^ 

1651 TGAAATATG ATAATAAAGGC ATTTC AAAGTCTC ACTTTTATTG ATAAAATAAAAA 

17 2 6 TCTTCTTTATACAATG ACCACATCCTGAAAAGGGTGTTGCTAAGCTGTAACCGATATGCACTTGA 

1801 AGTTAATTTTGATTCAGAATGTGTTATTTGTCACAAATAAACAT AATAAAAGGAAAAAA^ 
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*p<0.05 
**p<0.01 
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Heregulin Enhances the Numbers of *^H-thynnidine Labeled 
Cells in Both Supporting and Hair Cell Layers 
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Heregulin Her2 Her3 
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